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The decrease in direct solar radiation was acconipa- 
nied by an increase in diffuse sky radiation, as is shown 
b the Callendar pyrheliometer measurements given in 
d b l e  2. May 20 and 30 were snioky days, and Julie 30 
was an unusually clear day. There nlere pyra.ctically no 
clouds on these three days before noon. he nieasure- 
menta were obtained as described ancl illustrated on pages 
139 and 140 of the current volume of this Review. 
.. The Callendar records indicate that from sunrise to 
noon on June 30 tl!e sky radiation was 12 per cent of the 
total radiation, while on !lay 30 and 3G it was 33 per cent 
and 36 per cent, respectively. 

The skylight polarization, measured a t  a point 90° 
from the sun and in the same vertical circle, with the sun 
at zenith distance GOo, was 31 per cent on hlay 20, 26 per 
cent on Ma 2G, and 63 per cent on June 30. 

It is no oubt due to the h groscopic character of tlie 
particles coi;st.+uting the smo e that it? depleting effect 
on solar radiation was more marked durliig the nlorning, 
when the air teniperature was low, than dunng the 
afternoon, when the air was warmer. 

PEOTOME~RIC XEASURES OF THE ZODIACAL LIGHT. 
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By MAXWELL HALL. 
[Dated Jamaica, W. I., June 5,1914.1 

it was 
stated that a few observations hucl been iiiacle of the 
intensity of the light at  clifferent clist,anccs froiii the sun, 
as compared with the light of the sky at the sanic zenit.11 
distance a t  places as free from stars as possith; more 
observations of thls character were made t,liis gcnr 
between February 19 ant1 April 38, 1514, wlicm the 
appearance of the young iiiooii in the west and the com- 
mencement of the "May rniris ' I  p t  uii end to t,lie serirs 
which included both the clcnrcst iiiglit,s and t.ho great.est 
brilliancy of the eastern brmch of the zodiacal light, as 
seen in the evening in the west. 

The recluct,ion of the obaervnt,iolis \vas comniencecl 
about the beginning of April, and although the iiieasures 
forniing any set were a.s n rule NS uniform as. could I>o 
expected, vet the resulting illuiiiiiintloiis were cllscortlati1t. 
However, by oing through the original ohservntions care- 

been made, ancl %y giving weights to all the remaining 
sets, results were obtained sufiiciently good to compare 
with theory. 

The instrument used was a dark-glass wed c about 43 

tube was, of course, blackciiecl inside, wit.h a. cliaphrugm 
near the wedge encl so that the fielcl in looking through 
the other end was as much as 6" in dinmeter; this reduced 
the light of the sky a t  night t.0 a circular pnt.ch a 
no larger than the full iiioon near t.he zenit,li. ' ! I%~~~$ 
edge of the tube conipletcly enclosed the eye, thereby 
cuttin off all side light, and the wedge could be cnsily 
move c f  by hancl; light was required to read on n scnle 
the position of the wedge which gave cstinction of the 
circular patch, and repeated readings wqre !i.lt!niately 
taken of the zodiacal light. at  a ccrt.am point 111 $3 nsis,  
and of the light of t,he sky about the same nltltutle as 
free from the brighter staiv ns possible. 

1. In a former art,icle on the zodiacal light 

fully, by stri a -ins out two sets which should not have 

inches in leii t b  stt,n.clietl to t.he encl of a sniu fl brass tabe 
about 34 inc 7 ies in length ant1 nn inch in tliaiiietcr; t,lie 

- 
1 Bulletin, Mount Weather Obsen-atory, Washington, 1914,6, pt. 3, p. 8. 

Let m and m' be the magnitude of two stars at the 
sume zenith distance, so that their reduction to the 
zenith is the same; let Z and Z' be their li lit, and r and r' 

Z 
ill' - m  = c(r - r.') = 2.5 log - Z' 

where c is constant for the particular instrument used. 

their extinction readings on the wedge p % otometer; then 

mus 
7 

and by observiitions niatle of several pairs of stais it 
\vas fount1 that O.dc= 0.1s. 

Let So be the light of the sky at 30" or more above 
Ihe horizon on n i l  :ivora,oe fine clark starlight night and 
ru its estinction rcding; let S be the light at any time 
:tiid T,, its resiling; tlirn 

We shall take 8, as unity and n;eawre all such light 
i n  tcriiis of So. The corresponding value of ro was taken 
to ?)e 5.7. 

Let L be the i1luI;iination at nny point in the central 
nsis of the zoclincnl light, reduced to the zenith, ancl let 
Z$ be the reducing factor; so that - is the apparent 

light :tt the point in question and - +S is the whole 
illuminntion of the ficltl of view. 

L 
R 
L 
R 

We thus get 

where T is the estinction rending of the zodiacal light. 
This iiiay be written 

L z i n c 1  we thus get xs, or iV, ti known quantity. Icinally, 

log L=lcig ~V+log R+log S . -  . . . (1 1 
For log R, Scitlel's tilblt. of the extinction of light 

by the ntniosphcre2 iiicreasccl by Q is used; this gives 
the nuqiitucles of stnrs dowii to 3 O  or 4" above the 
Iiorizon to the nearest tenth (if a ningn.itude (usin 
t,lie Revived Hatrvartl Photometry) by n high1 refine 
inethotl ncloptecl at Kc!npshot, so that it is a E solutely 
correct for tho present rough measurenients, and, of 
Mwrsc, log s = 0.1 s (re - 6.7). 

The observntiuns nnd their reductions will be found 
:it the end of this articlc as foriiietl into groups at Jiffer- 
cnt angulnr distnncos from the sun. The following are 
thc general results: 

% 

LIght. Distance from sun. 
a L. 
3 5 O  ...__.._.___.._. 7.3 *0.7 
50° __.....______.._ 2.4 +0.3 
- - 0  10 ....______...._. l . l I o . l  

l U O O _ _ . _ _ . _ _ _ _ _ _ _ _ . _  0.71&0.:! 
155O __.._._____._... 0.25*0.03 
lSOo ._____.___....__ 0.43*0.05 

It is, however, important that we should obtain L 
nlcing a line of sight :is i i c x  tlic sun AS possible, ancl the 

2 Phil. tnns., London, 1S73. Seidel's table elllarged is glven as Table 5 at the end 
of this article. 
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following observations, recorded in the former article, 
allow us to approach within 21" of the sun. 

Dktance Elevation 
Data. horn sun. above hmlzon. 
1312. n 

Sept. 11 ................................. 2oo Y O  

23 ................................ 3 4 O  5 O  

Oct. 19 ................................ 2oo Y O  

20 ................................ 21° Yo 

Means. ......................... 21° -ko 

On these and ollier occng;ions it mas iioticcc! that the 
illumination was fairly uniforiii froin about 15' above 
the horizon down to hear the horizon itself. But a 
point 35" from the sun would be 1s' above the horizon 
when a point 21" from the sun would be 4" above; so that 

Light at 31' retlucetl to zenith -=- R nt SG" Zen. dist. 
Light at 35' reduced to zenith rZ at 72" Zen. chsb.' 

so that L at 21" is about 4 tinies the value of L at 
35", or about 29. 

The observed breadth of the zocliai:.al light st 21" was 
32", but the absorption of the atniosphcre%-ill htbve some 
effect on its breadth at the small altitude of 4' above the 
horizon. If 0.2 be the limit a t  the estrcme edge, light 
amounting to 1.5 has been ostinguishetl at the edge, so 

that the whole brenclth hm been 
diminished by about 8 tenth, and 
the true breadth is 35". 

2. These results nnturnlly lend 
us to theoretical considerations, 

; and we shall now determine the 
law of density along the centrnl 
plane of the zodiacs1 light which 
will give the snine values of L as 
those found by observation, or 
rather, we shall show that this 
density varies inversely as the 
square of the distance from the 
sun. 
In figure 1, let the plane of the 

paper coincide with the centrnl 
plane of the zocliacnl light. Let 
S and E be the sun and earth, 
nncl let P be any point dong the 
line of sight EP. 

Taking the length S E  as 
unity, let SP=r,  EP=p ,  and let 
L SEP=(u, and L SPE=+.  

Now conaiderina a single spher- 
ical body at P, tTie illuinination 
of the body would vary as 

' - but whcn there are a 
RQ 1 -nlumination of a point ' P 
P; ih tbe iodiacal li ht, seed large number of small bodies 

their number in the field of view from the earth, It, %r large 
values or a. 

will vary as pa, and also as the 
density, or their number in an unit volunle of space; 
and as this density is assumed to vary as 

1 

Illumination at  P=k -- 
where k is some constant. And if L be the whole 
illumination along El' to the boundaryof thezodiacal 

we get 

C+Y +)I 

where pI is the liniiting length of D .  

In  order to integrate, change the independent variable 
from p to + by means of the equations 

r sin +=sin LY 

psing5=sin (a++), 

Thus 

and intcgrating, 

where is the limiting value of + corresponding to pl,. the 
liiiiiting vadueof r bring 3.1 nccording to the former article. 

But when P is in op osition to the sun, N = lSOo, or x 

pendent varirtble; so that 
in circulilr measure; mi s we must now take r as the inde- 

or 0.59k. 
We ~ R V C  now to compute L for the diffcrent values of 

ac by means of e uatioii (5), taking k = O . S O  YO as to suit 
the observed h i t  ? at tr=35" and n=50' as nearly as 
possible. The Ebllowiiig are the results: 

a L oomputed. 
210 27. 
35 6.6 
50 2.7 ~. 

75 1.1 
100 0.72 
155 0.49 
150 0.47 

The agreement between cornnutation and observation 
is reinarhble, and it proves t h i  truth of 
thc assumption as to the law of density. 
The computations are given at the end 
of this article. 

3. But as the distance r decreases 

and also to the illumination. We know 
that the light does not greatly increase, 

ecli ses; nor is it  seen during twilight. 

L = 340, wliic! is far beyond the sco 3e of 

can only measure up to L - 1 3  or 14; 
and twilight photometry will require 'N. 

another instrument and a special inves- 
ti ation. 

%et us now suppose that the stiatum 
constitutiii the zodiacal light does not 

corres onding to t r=3 l0 ;  the line of 

circle (see fig. 2), and the integral for 
coiisists of two parts whose sum gives 
us onlv 13. 

there niuvt be sonie liinit to the. density, 

' 
because it is not seen during tot::l solar / 

; IY u-e coni ute L for (r = 100 we get : 

the instrument described above, w i ich ',, 

approach t E e sun nearer than r=O.358, 

f sight r or lr = 10" now cuh the limitin 

'. 

Thii shows the grent effect of the cen- 
tral condensation and the possibility of 
fiiidiiig the interior limit of the zodiacal 

The computations are given at the end 
of this article. 

FIQ. 2.-Illumlnstion of 
oint P in the stratum a t  soiiie future time. 

R& 
snlauer valuea bi ;. 

S 
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j 50 
! 75 

4. We have now to consider the ap arent breadth of the 
zodiacal light as seen from the ear& and the thickness 
of the stratum of the particles composing it. ’ 

With ‘reference to the observed breadths a t  certain 
distances from the sun given in the former article p. (34, 
if we draw a curve through them as in figuro 3 wo can 

_____ 

l a l a  r P h 
I-I-----/ 

“21 1 :7f 0.355 0.934 0.294 
35 15 0.574 0.819 0.220 
50 I 13 0.766 0.6T3 0.148 

A small difficulty occurs for cy = 180’ because sin a and 
sin +2 both vanish; but we have only to find the limiting 
value of 

sin cy sin (CY + 4.J 
sina+z 

-- . 

In  figure 1 let LESP=#; then +z=a-(n+(la); and 
the expression becomes 

hr I 

I 
0.106 
0.126 1 
0.114 

sin a sin (a -4 ) .  
s i n 2 ( c y + + )  ’ 

and putting I =0, and a=z,  the limiting value is 1; so 
that rzpa = 1; gut as t,he tangent of Go is 0.105, rapztan p= 
0.105; and the constant is 0.105 for this end of the curve, 
while we found 0.115 for trhe other end. 

Consequent1 7 wc shall take the constant to be 0.110, 

( 3) 
0.110 

and consider t at  t,he ecp. t‘ 
h=- . -  

r 
n R is true for the whole series. The equation for g5z is now 

,I 1011 h FIG. 3.4bserved breadths, 28, of the zodiacal light for different ValuCS of u. 

take from that curve the “observed” brea.dt.h at any 
distance from the sun, and thus get the following half- 
breadths, which we shall call /?. 

sin a sin ( (Y + 4.J 
r2 P2” sin2+2 ’ 

we have 
sin 0.115 

sin2 +z sin a! tan j 
an equation which can easily be solved by approxima- 
tion. 

sin ( tu+$ , )  0.110 

and the computations are here given. 

- - - 
sin3 g5z sin N tan 8’ 

I- 
TABLE %-Computation of r,, pa, and hg. 

- 

173 ‘ 0.97-1 M *w _ _  ’ I 0.360 0.969 
15 1 0.716 101 37 I 0.586 0.701 
13 0.828 91 33 I 0 766 0.699 
19 I 0.6-46 I $0 8 11037 I 0.605 

0.306 
0.188 
0.144 
0. 1.07 
0.087 
0.068 
0.067 

Let us now take a section passing through the sun b 

resents the section of the northern half of the western 
branch, S is the sun, SA the central axis of the zodiacal 
liaht, N any point on the bounding curve LZ; so that 
S%=r, and N N = h .  

a plane a t  right angles to  the pa er, as along the line S rf 
produced in figure 1.  In  the fo l Y  owing figure, which rep- 

We can o no further than (Y = 50°, for as a! approaches 
and excee s 90’ the conditions entire1 change; but we 
can find the relation between T ,  p, an h for any value 
of a and the corresponding /?. 

(2 .-_ 
e,?’ 

* 2‘ 
1 -‘ ’ 

Sd-1. 

B f 
. Let p,, p2, wzJ have the 8 ecial values which satisfy the FIG. 4.4eot ion of the northern half of the western branch of the zodiacs1 1’ ht. 8 the 

sun SA the central axis of the Z O d i 3 d  hght, Many point on the born& ourve, 

Nom, provided we do not approach the sun nearer than 
LY = 31’ or r =0.35S, the curve iven b equation (3) prac- 
tically agrees with the conc oid o Nicomedes taking 
a=0.2G5 and 2,=0.336; this is the clotted curve in figure 
4 to distinguish i t  from the former continuous curve; 
and nothing could have been more useful than this con- 
nectioii if we had to approach the sun, which is more than 
a matter of doubt; but, on the other hand, the conchoid 
complicates the relation between h and r to such an 
extent as to be almost useloss among forms for integra- 
tion. 

gven values of a! and p; &en 
0.115 

% I  r2 Pz = S p ’  
and as 
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Thus the polar equation of the conchoid is 
Radius = (I sec B -k b ;  

but ret-aining the former origin nnd rectangular coordi- 
nst.es 

r = a  tan B+b  sin 0, 
so that 

h = b  COS 0, 

= (!+h) 46cp ; 
and we shall continue to use equation (3). 

5. We must now consicler the decrease in the density 
with the hcight of an7 point aboye the central plant-. In 
figure 4 take any point between N rand A/ at, a distance 
z from N; now we have founcl that the density at  N 
varies inverselF as  fa ,  and we shall find that the density 
a t  the point above N further varies inversely as z, so that 

density rat p i n t  1 z density a t  N h 
and we proceed to corn lute t*lie illuniination a t  such a 

oint as Y on the bounc t nry of the zodiacal light, us seen 
Lorn the earth for the different values of (Y and their cor- 
responding values of p. 

FIG. 6.-A section 01 the stratum alnn the line EPN 01 fig 1 v, hen a=?l”aud fi= 174’. 
The line 01 si& ruts the surface at’ai. 

Figure 5 is a sec.tion of the st.rnt.uni along the line 
EPN in figure 1, where a = 2 1 °  ani1 ,B= 173”; and it  d l  
be seen that t.he line of sight cuts the surface at N, so 
that in integrating along Ed1 the h i t s  are pa and $2 car- 
responding to  N. 

Z sin N sin (n + - +I 
sin% 80 that 1 -K=l -9.09 tan p. 

and the former expression for L must be multiplied by 

this expression for 1 - 
Let La be the light along the line EN as far as N ,  and 

let L’ be t.he required light along E H ;  then it may be 
easily shown that 

2 

P where the limih for La are of course also x -  cy and 
The computations are given further on, and the rem ta 
are : 

a v 
0 

21 0.92 
35 0.21 
50 0.22 
75 0.26 
100 0. 28 
155 0.30 

L’ for (r=31° is too large; L‘ for a=35’ and 50’ is 
quite correct according to  observations macle nearn = 155’ 
where the band of light is very faint and without any 
distinct central condensation, as is also shown by the 
coniputetl values of L and L’ for n= 155’. 

There is no difficulty about, L’ for cy = 21’ ; a revision of 
this article woulcl probably put it right. 

6. There are also other matters which should receive 
attention at  sonie future t h e ;  the integrals for L do not 
show the “gegenschein ” or counterglow, the sniall effect 
of phase near the earth being eflaced by the very great 
clist,ances involved. 

Perhaps we should consider the reflection from a 

an effect similar to the “anthlion” [ lory] w YOducing iich sur- 
cert,ain proportion of bright inetdic particles, 

rounds an observer’s head on a dewy f awn under well- 
known circumstances. 

Then there is the question of mass and ossible small 

constituting the zodiacal light; then if D and be the 
1lensit.y and half the thickness at unit distance, and 
taking 3.1 and 0.3 as the limits of r, we have m=6zDh, 
nearly. 

perturbations. Let 171. be the whole mass o F the articles 

And for the inass interior to the planets we have 

Interior mass. 
31 ars 0 . 9 m  
The Earth 0. 8 m  
Venus 0.7 ?n 
1lerciir-y 0 . 3  m. 

This shows that there is a very slight increase in the 
central attraction from Mercury outwards. 

A&&, in the case of Mercury more particularly, the 
interior mass may be regarded as a ring at  a certain dis- 
tance from each planet; and with c1 for each planet, e= 0, 
i= 1’ 35’, = 107’, we niight estimate the secular per- 
turbations of the elements of each planet. For instance, 
if this rin within the orbit of Mercury was the disturbin 

by Leverrier niany years a 0, the mass within the orbit 

m would be about equal to that of Mercury itself. 

d cause of t 5 e motion of its perihelion which was require 

would be about one-third t % a t  of Mercury, and therefore 
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TABLE 3. A.-The computation of L. 

l o  I 

9 50 
15 51 
21 24 
27 23 
27 5s 
11 37 

3 15 

L 

~ 0.0034 I 
1 0.0137 I 

0.0331 I 
0.0672 I 

- 

a 

- 
0 

21 
35 
50 
75 

100 
155 

1.2401 
0.6273 
0.2503 
i.9483 

w 

1.3575 
1.2654 
1.1345 
0.9163 
0.6951 
0.2183 

-1 sin 2 4  

+O. 1673 
+ 0.2349 
+O. 2462 
+O. 1250 
-0.0855 
-0.1915 

0.7295 j 
0.3599 I 
0.0122 I 

T.9453 
i.9231 
1.0253 

-2 cos (a+$) 

____- 
Sum. 

~ 2.018 
3.144 
3.411 
3.361 
3.007 
3.158 

1.361 
1.529 
1.543 
0.346 

+0.377 
+0.242 
-0.168 
-0.162 

4 1 x--a I 4, 
i 

14 _ - -  - -  - _  - _  +l. 4835 +O. 0414 
-4sin34--. +O.OP55 -0.0413 
+g sins# _ _ _ _  +O. 001s +O. 0003 

Sums- - - 1.5708 +O. 0003 
-- 

v 

+l.  3177 
+0.2120 
+O. 0350 

+ 1.5677 +O. 0791 
i 

- 

I 

++sins+ 1 sum. 

+0.0153 : 1.5701 

+O. 1499 I 1.5306 
+O. 3004 I 1.3417 
+O. 3153 I 0.9309 
+O.  0252 I 0.0519 

I-- 

I +O. 0629 I 1.5632 

-+ sin 24 -1 sin 24 

I ll 
+O. 1673 
+ 0.3349 
+O. 2462 
+O. 1250 
- 0.0855 
-0.1915 

0.0858 
0. 1353 
0.1565 
0.2390 
0.2440 
0.1014 

- O.OS41 
-0.1314 
-0.1699 
- 0.2042 
-0.2071 
-0.0956 

+ 0.0017 
-I- 0.0068 
+ 0.0162 
+ 0.0324 
+O. 0344 
+O. 0027 

1.3875 
1.2654 
1.1345 
0.9163 
0.6981 
0.2183 

27. 
6.6 
2.7 
1. 1 
0. 72 
0.49 
- 

LP 

9.632 
1.121 
0.686 
0.544 
0.478 
0.421 

B.-The coniyc~tation. of L,. 

4= 42 
4* 

- 
0 '  

s4 22 
LO1 37 
91 33 
70 S 
51 10 
15 12 

a 

- 
0 

21 
35 
50 
75 

100 
155 
- 

-- 

++ sins 4 

+ 0.0153 
+O. 0639 
+o. 1499 
+ 0.3004 
+O. 3183 
+ 0.0252 

-*sin24 ++ sins 4 Sum. 

1.5701 
1.5632 
1.5306 
1.3417 
0.9309 
0.0519 

w 

0.7362 
0. SS68 
0.7989 
0.6120 
0.4465 
0.1327 

- 0.0458 
+O. 09S6 
+ 0.0135 
-0.1598 
- 0.2442 
-0.1265 

+O. 3256 
-t 0.3133 
+ 0.3330 
+ 0.2773 
+O. 1576 
+O. 0060 

C.-Tlie computation of L'. 
II 

U 

- 
0 

21 
35 
50 
75 

100 
155 

L' 

-- 

0.92 
0.21 
0.22 
0.26 
0.30 
0.38 

__ 
o /  i 

i 
84 23 ' 0.563 

101 37 ' 0.904 
91 33 8 1.203 
70 OS 1.491 
17 10 1.360 
15 12 0.219 

+ 2  
+ 2  
f 2  
+2 
+ 2  
+2 

2.994 
3.452 
3.738 
3.771 
3.375 
2.184 

+O. 925 
+O. 7S6 
+o. 642 
+ 0.229 
-0.105 
- 0.062 

+O. 530 
+ 1.454 
+ 1.566 
+ 1.611 
+ 1.752 
.t 1.971 

0.9502 
0.4710 
0.1551 
1.5366 

0.3299 

- 

i. 7213 

D.-The two computa.tion.s of L for CT= loo. 
t 1 - 9  0 I fl= I O o ;  4 1- -4'45'; #'=151° 0'; 4 --9 0 . 

SP-SQ = 0.358 (see fig. 2,p. 312.) F= - ' - log F=2.1841. sin% ' 

L=F(1.50705-0.0003) - - _ _ _ _  _ _  _ _  _ _  _ _  =240. 
Light dong EP= F(1.570S - 1.5G77) - - - - = 
Light from Q out\vurtls= F(0.0791- 

0.47 

0.0003) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  = 12.04 

~~ 

+O. 2.531 
- 0.5120 
+o. 03x0 
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Date (civil t h e ) .  
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TABLE 4.-PhotomctriC mcadulGd of the Zodiucul Light in Jamaiea, W. I .  

Weight. Notes. 

(JUNE, 19 14 

rr 
Zdth 

distance 
2. -- 

39.. ...... 
35.. ...... 
38. ....... 
38.. ...... 
34.. -. . -. . 
30.. ...... 
32.. ...... 
34.. ...... 
35.. ...... 
54.. ...... 
41. ._ . -. -. 
55.. ...... 
59.. ...... 
41 ........ 
42.. ...... 
57.. ...... 
56. ....... 
54. ....... 
53.. ...... 
44.. ...... 
52.. ...... 
48.. ...... 
67.. ...... 
78. ....... 
70.. ...... 
78.. ...... 
76.. ...... 
89. ....... 
Bo.. ...... 
82.. ...... 
99. ....... 
108.. ..... 
111.. ..... 
101.. ..... 
146.. ..... 
146.. ..... 
151.. ..... 
148. -. - -. . 
167. ...... 
16s.. ..... 
161.. ..... 
138.. ..... 
167.. ..... 
174.. ..... 
171.. ..... 
179.. -. -. . 
175.. ..... 
174.. ..... 
180.. ..... 
172.. ..... 
171.. ..... 

3.6 
5.7 
6.6 

5.6 
3.8 

12. 3 
8.0 
9.1 

3. a 
6.5 
5.4 
5.5 
4.7 
6.0 
7.1 
6.7 

g: ;j 
5.3 
4.7 
6.3 
5.9 
6.3 
6.0 
5.4 
5.5 
6.0 
6.0 

(5.7) 
6.3 

5.4 
5.1 
6.1 
6.5 

5.9 
7.1 
6.2 
6.8 
6.0 

4.6 
6.3 
5.4 
6.8 
5.9 
7.0 
6.2 
6.8 
6.6 

'2 ;) 
4.7 
6.3 
6.2 
6.2 
6.0 
6.2 

2 
1 
3 
3 
3 

2 
2 
3 
1 

8.6 
8.0 
9.1 
7.4 
8.5 
7.2 
8. 4 
9. 8 

10.0 

7.7 
7.7 
7. 2 
6.8 
8.0 
8.6 
7.2 
7.0 
6.8 

8.5 
8.0 
8 2  

7.0 
7.3 
7. a 
7.3 
7.2 
8. 2 

6.8 
7.6 
8.4 
7.0 
7.4 

4.8 
6.6 
6.6 
7.0 
6.3 
7.4 
6.5 
7.2 
6.9 

6.3 
5.5 
6.2 
7.1 
6.8 
6.6 
6.8 
6.4 

7. a 

a2 

Recommenced observations. 
Starlight s u d d e n l y . i n c d .  
Starlight not suffciently observed. 
Starlight brilliant. 
Starlight brilliant. Fine dlsplay. 

Starlight not okrved .  Very clear. 
Starlight not observed. Very clear. 

Starlight not observed near 2. L. 
0.8 
0.7 
1.3 
1.1 
1.3 
0.8 
0.9 
0. 8 
1.1 
1.1 
(1) 

1.3 
(1) 

1.1 
0.9 
1.0 
1. 2 
1.4 

1.1 
1.8 
1. 2 
1.6 
1.1 

0.6 
1.3 
0.9 
1.6 
1.1 
1.7 
1.2 
1.6 
1.4 

(1) 
0.5 
0.7 
1.3 
1.2 
1.2 
1.1 
1.2 

i 
2 
2 
2 
2 
2 

. 
61 
74 
78 

81 
79 
77 
75 

I 
67 
70 
55 
75 
74 
00 
bo ea 
57 
74 
M 
10 
50 
85 
50 
58 
48 
57 
55 

P 
50 
49 
I 
!a 
32 
20 
73 
62 
58 
86 
42 
23 
40 

60 
43 
56 
55 
30 
20 
50 
5? 

m 
7a 

Very elm, k e  displa d the 2. L. 
Very clear, iau lis lay. 
Very clear, poor dplay. 
Very clear, poor display. 

I Very clear, but om &play. 
4.4 

1.3 
0.9 
1. 2 
4.0 
2.3 
3.0 

1.7 
0.7 
1.0 
1.3 
1.0 
0.8 
1.7 

0.6 
0.5 
2. 0 
0.1 
0.9 

0.1 
0. 2 
0.1 
0.2 
0. 2 
0.5 
0. 2 
0.3 
0. 2 

0.4 
0.4 
0.7 
0.6 

0.8 I 

............... ................ ................ ............... ............... ................. 
) p  ................. 
) p  ................. 

.24,7:40 p.. ............... 

............... ............... ................ 

.............. ............... 

............... ............... ............... ............... 
1912 Sept. 23 4:oO a ................. 
ieia' Oct. 19 ' 4 : ~  a .................. 
1912' oct. XI' 4:00 a. ................. 
1912' Oct. 30' 8:Oo p .................. 
1912: Nov. l,'.l:aO p... ............... Faro t&,Z%loai ................. 

550 p- ................ 
1:40 a .................. 
1:lO a .................. l:w p.. ............... 
tOOp ................. 

................. 

1 
3 
1 
2 
3 
3 
2 
3 
3 

1 
3 
3 
3 
3 
2 
3 
3 

Light d Z. L. suddenly increased. 

After dawn very thin cir. str. was seem about the sky. 
Toolow. 
Starlight hrilllaut: 2. L. rather low. 
Starlight lwllliant. 
Long series of reudlngs. 

E branch. 
Wbranch. 

Starlight not observed. 
Gegenschein bright and estends 20° along ecliptic. 

Few OIJservatlons, clouds a m e  up. 

2 
1 

1 
1 
3 
3 
3 
3 
2 

3 

3 11 

Starlight not properly ob. 
Observation poor. 
Starlight observation mwh too low. 

Starlight brllllant. 

Much light in s 
Near zenith, digdt to observe. 

below Sagittarius. 

1912 Sept. 21 4:40a ................. 
1912' ~ e p t .  23' 350 8.. ............... 
1814'Mar 28 '3.20 8.. ............... 
1914: Mar: 30: 2120 a. ................ 

::lop.. ............... 
!BO 8.. ............... 
1:50 a. ................ 
830 p.. ............... 
I:40 8.. ............... 

1913 Sept 10 490a ................. 
1 ~ i )  sept'1i13:20a ................. 
1912' sept: 15' 3130 a. ................ 
1912' Sept. 23' 340 a.. ............... 
1912: NOV. 6, i i o  8.. ................ 
1913 Mar 6 1.20s .................. 
1913' Mar: l b  k00 a.. ............... 
1914: Apr. ?2: 3:?0 a. ................ 

TABLE 5.--Stidel'e table of the extinction of light by thc atmosphere, 
increased f.k. 

2 

- 

13 
14 
15 
16 
17 
1s 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

1;g 

0.223 
.238 
.254 
.272 
.291 
.313 
.336 
.361 
.38B 
.419 
.453 
.499 
.565 
.641 
.719 
-79s . sso 

0.964) 
1.048) 

[Some observations on the zodiacal light, made by 
M. J. Donovan at Vicksburg, in February, 1914, and 
others by William E. Barron, also at Vicksburg, were 
referred to Mr. Maxwell Hall, and the following com- 

meats by him show how much good work can be done 
b those interested in this subject. We hope that other 

est in this class of observations, as i t  is evident that 
such observations must be of great value.-c. A.] 

o l servew who are favorably situated will take an inter- 

NOTES ON YR. DONOVAN'S OBSERVATION OF THE ZODIACAL LIOHT, 
1814, JAN. 27, 8:45 P. M. 

[Dated Jamaica, W. I.; June 22, 1914.1 

Drawing a line between CT Arietis and n Ceti we find 
that the point on the central Luis of tho zodiacal li ]It was 
in lon 'tude 39' with a latitude of 3" S., and &at its 
breadt f was 20'. Now the sun's longitude was 307' at 
that time, so that this observation gives us: 

Long. 39' 
Lat. - 3" 

Distance from sun 92' 
Breadth 20' 

According to MONTHLY WEATHER REVIEW, March, 
1906! p. 4, Table 5, for long. 39' the corresponding 
lat. is -14'; so that the above observation is as nearly 
correct as possible. 

Again, according to Bdetin o the Mount Weather 

page 313, the breadth at 92' from the sun is 18'; so 
Obsmatoy ,  v. 6, pt. 3, p. 66, Tab If e 4, or above figure 3, 



JUNE, 1914. MONTHLY WEATHER REVIEW. 317 

that the above observation is agab  as nearly as possible 
correct. 

A few more of these observations made a t  different 
times of the year would have a high value.-MmelZ 
H d .  
NOTES ON MR. BARRON’S OBSERVATION OF THE IODLWAL LIQHT. 

If Mr. Barron were to procure a ood set of maps and 
to note the position of the zodiacal fight among the stars 

[Dated Jamaica, W. I., June 22,1914.1 

on a dark star-liiht night the observations he has made 
clearly show that his work would be of great value. He 
should observe as high above the horizon as ossible’to 

which mingles with the zodiacal light and lays all kinds 

tapering cone not more than 32O broad a t  Its base, 
fectl uniform and steady in figure and light; any; 
become an expert.-.Mame I Hall. 

avoid the luminosity of the atmosphere near t % e horizon, 

of tricks. Seen a t  its best the zodiacal f ight is a long 

P Mr. 5 amon were to start u on these lines he would soon 


